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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: VTO0076
Name of Dam: Knapp Brook Site No. 1
Town: Cavendish
County and State: Windsor County, Vernont
Stream: Knapp Brook
Date of Inspection: April 23, 1979 and May 22, 1979

BRIEF ASSESSMENT

The Knapp Brook Site No. 1 dam is an earth embankment dam with
clay core. The dam is approximately 400 feet lo'.g and 21 feet high.
The dam and pond are currently utilized as a State of Vermont Fish
and Game Pond. A concrete drop structure containing a 4-foot concrete
discharge pipe is the primary control of flow at the dam. This struc-
ture is supplemented by an emergency spillway cut out of the left
abutment. The drainage area for the dam is 3.2 square miles, of which
2.9 square miles is controlled by another dam, Knapp Brook Site No. 2, •
1400 feet upstream. Under normal flow conditions, the impoundment

behind Knapp Brook Site No. 1 is 166 acre-feet with a surface area of
26 acres.

The dam is classified as small and has a significant hazard poten-
tial. Based on size and hazard classifications, a 1/2 Probable Maximum .
Flood (1/2 PMF) of 4,600 CFS was used as the test flood inflow. The
routed test flood outflow was 4,570 CFS. The total spillway and drop
structure capacity is 2,550 CFS which is 56 percent of the routed test
flood outflow. The test flood would overtop the dam by 1.1 feet.

The dam is judged to be in good condition. The following signifi- O
cant findings were determined during the investigation:

1. The emergency spillway is overgrown with brush and does not
have adequate capacity to carry the test flood.

2. A wet area was found near the left abutment of the dam. No
water was seen flowing, but the area was soggy and had developed

some minor sloughing.

3. The dam, as constructed, appears to be inconsistent with the
plans for elevatiol, and emergency spillway detail.

4. The earth embankment dam has a nonuniform crest elevation.
The center of the earth embankment is 1.5 feet lower than the
abutments.

i If 09 0 0 0
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The present darn is in good condition and it is recommended that

the following actions be instituted under the guidance of a registered
-: professional engineer qualified in dam design within two years of the

receipt of this report:*

1. Institute a biennial program or technical inspections to
include monitoring of the wet areas near the left abutment
for flow volume and evidences of soil transport.

2. Remov- brush ra,-d beaver dams from the emergency spillway.

3. Assess the need for greater spillway capacity.

4. Level the top of the dan from abutment to abutment.

I5. Inspct the inlet structure for evidence of cracking and
spall1ing.

6. Prepare as-built plai.s to reflect elevations and distances
as they exist.

7. Round-the-clock monitoring should be provided during periods*
(I of unusually heavy rain.
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PREFACE

. This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase I Investigation is to identify expeditiously those dams

* which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing and
detailed co:p:ationa] evaluations are beyond the scope of a Phase
I Investigation; however, the investigation is intended to identifyp any need for such studies.

In reviv-wing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection

team. In cases where the reservoir was lowered or drained prior to
i r inspection, such action, while improving the stability and safety of j •

the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected -

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions be

detected.

Phase I inspections are not intended to provide detailed hydro-

logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly --

inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.

* 44I.. ,..• t
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

Therc is no known hydraulic or hydrologic design data for the

Knapp Brook Site No. 1 Dam.

b. Experience Data -

During interviews with Fish and Game personnel it was reported
that in the history of the dam it has never been overto-;?ed.
The maximum water surface was during the 1973 F .ood n,:len t, .
water got 2.0+ feet deep at the concrete cut-off wall in the
emergency spillwav (elevation 94.6) or 1.2 feet b21iow tc top *
of the dam.

c. Visual Observations

The primary discharge structure is the 12-foot by 6.5 foot
drop structure (see Photo 5). This structure functions as a S
weir for the first 2 feet of head. For higher heads it is

controlled by orifice flow by the 4-foot concrete discharge'
pipe. At the present time the north side of the structure is

equipped with stop logs which run to full height of the con-
crete structure. The relative location of this structure, 15
feet from the dam, and its primary use as a spillway could S
cause debris to collect around the iron pipe railing. This

could lead to possible reduction in discharge.

d. Test Flood Analysis

The dam is classified as small size with a significant h 1 6
potential due to four homes downstream. Therefore, tht, tt. t

flood selected was one-half of the Probable Maximum Flotd.
The computations of the test flood and discharges were erri .;
out using the HEC-l computer program. The input data ccr:pu '_-
tions and results are contained in Appendix D of this rcpr,-t.
The project study dam, Knapp Brook Site No. 1, with a smAl
pond area offers insignificant flood regulation for the 1.7

square mile drainage area. The peak discharge was only r .1,

from 4,600 CFS to 4,570 CFS. Since the total spiliwa' oni
drop structure discharge of 2,550 CFS is 56 percent (f th
routed test flood outflow, the low sections of the dam woi

be overtopped by 1.1 foot producing a test flood elevation of
96.9.

5-1
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SECTION 4 -OPERATIONAL PROCEDURES

4.1 Procedures*

There arc no opera't icual procedures as the stop logs are left inll
place a]117~ar

4.2 Maintenance of Dam*

The exist ing maintenance of tile cia.- consists of pericdic mowing S
of gra-ss slpson da-m, roinovail of obstruct iOns fl rem tie dr1op1

structurc. and l' cutt.,-, of brush frcom 0man enInlacu t .-

The stop 1,-; arc-,h on] v opr i n 21 i L u thcy ajippc-nr.0
to bu in a,'ell l!a-intalinedC condition. They aro norma'lly mnaintained
at -in elevation at the top of tho inlet structure.

4.4 Description of 1-a"rning System in Effect

None exists for this dam.

4.5 Evaluation

The maintenance of the darn and drop structure is being carried
Out on a periodic basis. Overall, the dam is being maintained
in a good condition. The only recommendation is that the brush
and saplings, in the emergency spillway be cut and removed. Also,
the old beaver dams should be removed.

*Interview:s with Fish and Game personnel. 0

4-1
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outlet. The emergency spillway is a wide channel cut into the
left abutment. There are saplings and brush growing on the
spillway channel, severely restrict~ng its ability to pass water* .-

(see Photos 9, 10 and 11).

d. Reservoir Area.

There are no evidences of instability along the edges of the

reservoir in the vicinity of the dam.S

e. Downstru.a-i Channel

The o wl;u~ clh~iinel for the outlet of the drop inlet spill,,-xiy
is the natUral struamlbcJ. 'No s-_ificaiiL obstruction to flow
can be stc a (see Phc)Lo 7). D

3.2 Evaluation

The dam is in good condition. The ability of the emergency spillway
to pass water is restricted by heavy growth of saplings and brush.

3-2
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SECTION 3 - VISUA1 INSPECTION . -

3.1 Findings

a. General

At the time of inspoction on April 23, 1979, the water level
was t :o inches over the concrete weir of the drop inlet spill-
way. During the April inspection there was snow on some por- --

tions of the downstream slope. The downstream slope was re-
inspected on lay 22, 1979 in the absence of snow for any ]

evidenc,, of seepage. On :,11y 22, the water level in the reser-
'oir was about 2 inches lo.,er than the concrete .,,eir of the"

drop i 1 et.

b. Dam _

The upstream slope of the dam is riprap protected below ele-
vation 94 feet. Above this elevation the slope is grass
covered with some minor erosion due mainly to trespassing (see .
Photo 3). Some of the riprap could be observed through the
water, (see Photo 4), and it appears in good condition with ..
some siltation cover. •

The crest of the dam is mostly grass covered with no signs of
erosion. The crest is not at a uniform elevation as it varies -.-

by 1.5 feet from the abutments to the center of the dam.

The downstream slope was grass covered with only minor sloughing
and erosion (see Photo 8). The slope and the toe of the slope
show no evidence of seeps with the exception of an area next to . .-
the left abutment. There is a wet area on the slope about 2
feet above the toe and at 65 feet from the abutment, measured
along the crest. No water could be seen flowing, but the area
is soggy. Minor sloughing has occurred above this area. Be- " _
tween this wet area and the abutment, the ground was soft and
wet along the toe of the slope. Emanating from the wet area
was a small streambed connecting with the outlet channel; how-
ever, no water could be seen moving, but it is apparently main-
tained wet by the seeps. No discharge could be seen at the
outlet channel.

c. Apiurtenant Stru tusres

The drop inlet spillway appears to be in good condition; how-
ever, it could not Ie inn;pc(tcd closely because of lack of
access (sec Piotoa 2, 4 ,and 5). There is a small depression
behind the ends of the adw,-11 of the outlet where some soil-
may have ,as itid out throulh thc stone protection next to the

3- 1
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SECTION 2 - ENGINEERING DATA

2.1 Design

The plans describing the design of this earth emibankment damn with
drop structure and elnergency spillway are contained in Appen dix B
of this report.

2.2 Construction

The present dam is a 400-foot earth enbl.,ent dam with Shillow
clay core built cross the origina] st -ea:hed of Knapp Brook. TIi'
d:1F: ' as costro ted in 1058 on the ol:d:st j ,],l ground. A concr e L

rop _t rueLLU-c wi t 11 4-fo0t conC ret e p ipe i S used as the pri nci pa, i
di sc o i' ,I. r f 5n1a I rain ft I_ and a n ciergI- s pi v structre u e
was exca%vated out of the left abutment. The flows return to Knapp
Brook 1400 feet downstream.

2.3 2perat ion

The flow of water is not controlled at all, according to Fish and p
Game personnel. The stop logs are left in place all year. The
stop logs can be removed by the means of a portable hoist assembly.

2.4 Evaluation

a. Availability

The design plans for this dam are on file with the Agency of
Environmental Conservation, Department of Water Resources,
Montpelier, Vermont 05602.

b. Adequacy

The lack of in-depth engineering design computations does not
allow for a definitive review. Therefore, the adequacy of
the dam, structurally and hydraulically, cannot be assessed
from the standpoint of review of design calculations, but must

be based primarily on the visual inspection, past performance lop _4
history and sound hydrologic and hydraulic engineering judgment. .

c. Validity

The 142-foot spillway length shown on the available plans is
inconsistent with field observations. In addition the mean
sea level elevations on the plans do not agree with the topo-
graphic map prepared in 1972 or to the relative elevations
used in the construction of the Knapp No. 2 dam. There also
is a discrepancy in the elevation difference from the top of ...

the drop structure to the top of the dam.

2-1
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1. Spillway

(1) Type

Trapezoidal channel with concrete cut-off wall.

(2) Lexigth

125-foot crest at concrete cut-off wall.

(3) Elevation of Crest .

92.6 at concrete cut-off wall.

(4) G,-tes

None. .4

(5) Upstream Channel

125-foot wide excavated earth trapezoidal channel over-
grown with brush. Length 200+ feet.

(6) Downstream Channel

125-foot wide excavated earth trapezoidal channel over-
grown with brush and restricted by beaver dams. The

length is 400 feet. Downstream 50 feet from the weir is
a 105-foot wide restricted section.

j. Regulating Outlets

The 12-foot by 6.5-foot concrete drop structure is equipped

with stop logs from the invert of the 48-inch concrete pipe to .

the top of the drop structure spillway. The stop logs appear -,

to be in good condition. The inspection team was unable to
gain access to the structure during the two inspection trips. -

Presently the stop logs are installed all the way to the top -
of the drop structure and according to Fish and Game personnel,
this is the standard operating procedure for the entire year.

* 0
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(3) Spillway Crest

27 acres.

(4) Test Flood Pool

31 acres.

(5) Top of Dam

31 acres.

g. Da ir

stream slope.

(2) Leng~th

400 feet +

(3) Height

21 feet.

(4) Top Width 0

16 feet.

(5) Side Slopes

Downstream slope -2:1. Upstream slope -3:1.
(6) Zoning

None known.

(7) Impervious Core

Shallow clay pad under the upstream slope.

(8) cut-Off

Clay pad extends 2 feet into the foundation soils.

Pu S .
(9) Grout Curtain

None known.

h. Diversion and Regulating Tunnel.

Not applicable. *

1-7
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(8) Top of Dam

Varies. 95.8 at centerline of outlet pipe. 97.3 at
abutments.

*(9) Test Flood Surcharge

)6.9.

d. Reservoir

(1) Length of Maximum Pool

1700 feet.

(2) Lencrth ofRecreatiion Pool

1600 feet.

(3) Length of Flood Control Pool

Not applicable.

e. Storage

(1) Recreation Pool

166 acre-feet.

(2) Flood Control Pool

Not applicable.

(3) Spillway Crest Pool

192 acre-feet.

(4) Top of Dam

* ,292 acre-feet.

f. Reservoir Surface

.". (1) Recreation Pool

* 25.6 acres.

(2) Flood Control Pool

Not applicable.

1-6
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(6) Gated Spillway Capacity at Normal Pool Elevation

Not applicable.

(7) Gated Spillway Capacity at Test Flood Elevation . 0

Not applicable.

(8) Total Spillway Capacity at Test Flood Elevation

3,450 CFS at elevation 96.8 - no brush.
1,770 CFS at elevation 96.9 - heavy brush.

(9) Total Project Discharge at Test Flood Elevation

4,570 CrS at elevation 96.9. --

c. Elevation

The following elevations are based on a local datum which is

tied into Knapp Brook Site No. 2 dam. The elevation of 91.6
at the top of the concrete weir of the drop structure is the

r datum at Knapp Brook Site No. 1. - 6

(1) Streambed at Outlet of Drop Structure

73.0.

(2) Maximum Tailwater AD

Could not be determined.

(3) Upstream Portal Invert Diversion Tunnel

a Not applicable. -

(4) Recreation Pool

91.6 - stop logs in position.

(5) Full Flood Control Pool 9

Not applicable.

(6) Spillway Crest

P 77.2 - drop structure, stop logs removed. •
91.6 - drop structure, stop logs in place.
92.6 - emergency spillway.

(7) Design Surcharge

Not applicable. .

1-5 %6
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ture is a 125-foot wide emergency spillway, trapezoidal
channel, which is one foot higher than the drop structure
and was excavated out of the left abutment. The spillway
channel has been overgrown with saplings and brush which

have restricted the capacity of the spillway. - O

(2) Mai>:imum Known Flood at Dam Site

There are no gauging stations or operating records for
the Knapp Brook dams, but according to Bob Horton, Fish
and Game Maintenance Supervisor, the maximum known flood -

at the Knapp Brook Site No. 1 Dam was the June-July 1973
Flood during which the water was approximately 2 feet
dCC m at the !'1oCrgon,,y sp I iwvi % Bas _d on 2 fcet of wate.r
in tha bru.sh-ovcrare :rn s; il],,.:v (*hnfle., ci ev\t:i on 94.6, -

thc 1:' i.)icuc Ui , ch :- : in t h sp.l1 '..a' was 4234" CF-S ind
from tha Irop , ; trc uro 317 (TIFS, for a totail of 740 CFS.
)uring this cOVnt, the maximum sto r v- as 250 acre-feet t -

and the. dam and structures weathered the flood with no
damage.

(3) Spillway Capacity

Knapp Brook Site No. 1 Dam contains two discharge struc-

tures: the primary spillway (see Figure 5) which is a
12-foot long by 6.5-foot wide concrete drop structure, 14
feet high with a 48-inch concrete discharge pipe. Accord-
ing to Fish and Game personnel, the stop logs which
extend from the invert of the pipe to the top of the weir
are left alone, but can be removed should this be required. -
Based on the stop logs in place, the primary spillway

functions as a weir until the maximum height of 1.9 feet
(elevation 93.3), after which the spillway is controlled
by the 48-inch concrete pipe orifice flow. With the stop
logs in place, and water surface at the top of the dam
(elevation 95.8), the maximum discharge is 330 CFS. The
second primary structure is an emergency spillway channel,
one foot higher than the crest of the drop structure,
excavated from the left abutment slope. This channel is
a 500+ foot long trapezoidal channel with a designed con-
crete key cut-off wall 125 feet long. The controlling

element at present is the restricted channel 50 feet
downstream which is only 105 feet wide and overgrown with
brush which reduces the discharge capacity greatly.

(4) Ungated Spillwav Capacity at Top of Dam

2,220 CFS at elevation 95.8 - no brush. _ ]
1,060 CFS at elevation 95.8 - heavy brush.

(5) Ungated Spillway Capacity at Test Flood Elevation

3,450 CFS at elevation 96.8 - no brush.-]

1,770 CVS at elevat ion 96.9 - heavy brus;h.

1-4
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g. Purpose

The Knapp Brook Ponds 1 and 2 were constructed as part of a
fish management project for southern Vermont and are still- ___

being used for this purpose.

h. Design and Construction History

This dam was designed by E. W. Culver in 1956 and built by the
Fish and Game Department in 1958, The plans for the dam are
on file with the State of Vermont Agency of Environmental Con--
servation, Department of Water Resources, Environmental Engi-
ncering Division, M',1-ntpelier, Vermont. There is no additional .- --

information on Knapp Brook Site No. I design and construction -.

history.

i. Normal Operatingroceduresi

The pond is used for fishing and as a fish habitat and as such
the water surface is controlled by the Fish and Game Department.
According to Bob Horton, Maintenance Supervisor, the stop logs
in the drop structure are left in place all year. This keeps .

the water elevation at the top of the drop structure. The
emergency spillway which is one foot higher than the top of the . -

drop structure carries the spring run-off. Usually the flow
is less than 0.3 feet over the spillway in the spring.

1.3 Pertinent Data |

a. Drainage Area

The present drainage area to Knapp Brook Site No. 1 pond is
3.17 square miles. Located at the northwest corner of Knapp

b Brook Site No. 1 is the second pond called Knapp Brook Site .
No. 2. This pond controls a total of 2.89 square miles and
has a normal water surface area of 26 acres. The main channel
is approximately 2.6 miles long to Knapp Site No. 2 and the

average slope is 137 feet per mile. The watershed is approxi-
mately 90 percent wooded on steeply sloping terrain with t-- "

surrounding hills rising 600 feet above the ponds.

b. Discharge at Dam Site

(1) Outlet Works

The outlet works at Knapp Brook Site No. 1 consist of
one drop structure with stop logs and one emergency spill- .

way at the left abutment. The drop structure (see Photo 5)
is a concrete structure 15 feet high with a total opening
of 12 feet by 6.5 feet and a 48-inch reinforced concrete
pipe outlet. Stop logs extend from the top of the north

wall to the invert of the 4-foot pipe. The second struc- -

1-3
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b. Description of Dam and Appurtenances

The Knapp Brook Site No. 1 Dam is approximately 400 feet long
and 21 feet high. Plans of the dam are available and the
earth embankment dam built in 1958 reportedly has a clay core.

The water level is controlled by a 12-foot by 6.5 foot concrete.
drop structure which -egulates the reservoir level by 4.0-foot

-" wide stop logs which are 14'-5" high and a 125-foot long
trapezoidal emergency spillway. Knapp Brook Site No. 1 is

known locally as Lower Knapp Pond. .

c. Size Classification

The Knapp Irook Site No. I Dam is approximately 21 feet high
with a maxiipu.m storace of 292 acre-feet. The United States

Corps of Engineers (USCE) guidelines place dams with a height -4 AL
between 25 and 40 feet or storage between 50 and 1000 acre-feet
in the small category. Therefore the size classification of
Knapp Brook Site No. 1 is small.

d. Hazard Classification

If the Knapp Brook Site No. 1 Dam were to fail with the water
level at the top of the dam, a flood wave 12 feet high and

flowing at a rate of 13,000 CFS would be released. The project
discharge with water at the top of the dam would be 2,200 CFS.

The flood stages in Knapp Brook would increase from 1 foot
overbank to 7 feet overbank at 13,000 CFS. Knapp Brook has a -

slope varying from 3.5 to 4.5 percent; consequently little
storage of the flood wave would result until it enters the

flood plain of the North Branch of the Black River. Along
Knapp Brook the flood wave would damage 4 homes and 1 commercial 2,
property. The hazard classification then is significant.

e. Ownership

" The present owner of Knapp Brook Site No. 1 is:

State of Vermont
Fish and Game Department .
Montpelier, Vermont 05602

Telephone: 802-828-3371

f. Operator

Mr. Bob Horton, Maintenance Supervisor

Fish and Came Department

Chittenden, Vermont 05737

Telephone: 802-773-9507

1-2
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NATIONAL DAM INSPECTION PROGRAM -'-
PHASE I INSPECTION REPORT

NAME OF DAM: KNAPP BROOK NO. 1

SECTION 1 - PROJECT INFORMATION

1.1 General

U a. Authority .

Public Law 92-367, August 8, 1.972, authorized the Secretary
of the Army, thrcugh thc Corps of Engineers, to initiate a -_--

National Prog rm of )am Inspection throughout the United
States. The New England Division of the Corps of Engineers
has l)ben assigned the rt)sponsii1] ity of supervising the * .3
inspection of dams within the New England Region. Dufresne-
Henry Engineering Corporation has been retained by the New
England Division to inspect and report on selected dams in
the State of Vermont. Authorization and notice to proceed
were issued to Dufresne-Henry Engineering Corporation under
a letter of November 20, 1978 from Max B. Scheider, Colonel, P.-
Corps of Engineers. Contract No. DACW33-79-C-O010 has been

assigned by the Corps of Engineers for this work.

- b. Purpose

(I) Perform technical inspection and evaluation of non- 0
federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by nonfederal interests.

(2) Encourage and prepare the states to initiate quickly -

effective dam safety programs for nonfederal dams. __ .

(3) To update, verify and complete the National Inventory --

of Dams.

1.2 Description of Project

a. Location

The Knapp Brook Site No. 1 Dam is located in southeastern.-

Vermont, in the Town of Cavendish, Windsor County, and is in
the Connecticut River Basin. The dam is located 5.0 miles
north-northeast of the Village of Canvendish. Knapp Brook I
Site No. I is 1400 feet downstream of Knapp Brook Site No. 2.
Knapp Brook Site No. 1 is on Knapp Brook which is a tributary
to the North Branch of the Black River and is located at
N 430 26.7' latitude and W 720 33.7' longitude.

I-1 " " 4P .'-
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e. Dam Failure Analysis

If the Knapp Brook Site No. 1 Dam were to fail, a wave of water
would be released into the lower channel of Knapp Brook. By-

- the time this flood wave reached Vermont State Highway 106, 2.4
miles owtrmthe flood w-.ave would have reached the ground
floor o evivoii of A liomcs. Th1W depth! of the flood waive i

* range from 12 feet at the dam (7 feet above baniks) to 2 feet
over the banks at Vermont 106. The dam failure discharge of
13,000 CFS w-ould be a significant inicrease over the spillway

* capacity of 2,550 'S with flood stages increasing by about 6
fct . This flood wav \.ould pass It stages in excess of 11 foot

thouli~inaro%': ino 1~ ot branlch of the Black Rivr

adthc'la '.':0111 ,-:: i o-er ;A), t AO acrs Of flocod plai efr
it re'lchkd theC nextv pussible il~lyaet area.*L
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

No evidence of instability was observed.

b. Design and Construction Data

Three drawings of the dam and appurtenant structures were

available for review. The dam is an earth dam with slopes of
3H to 1V and a shallow clay core under the upstream slope.

fl The drawings indicate that the core penetrated 2 feet into :* .
the foundation soils and the top of the core was 5 feet below

the crest of the dam. There are no indications of other pro-
visions to prevent flow through the foundation soils. Some
minor seepage was observed at the toe of the dam near the

left abutment. It is possible that at water levels above the
level of the top of the clay core, some seepage may take place 0

through the upper part of the dam. There were no visual indi-
cations of significant safety problems due to the seep near

the left abutment or to possible past seepage through the top
part of the dam.

c. Operating Records S S

No operating records are available.

d. Post-Construction Changes %

There are no known post-construction changes.

e. Seismic Stability .

The dam is located in Seismic Zone 2 and in accordance with "" - "
the recommended Phase I guidelines does not warrant seismic
analysis. 0

6-1

6-1 . .',

* 0 0 0 S 0 0 0 0 0 0 _ 0 0 S 0 0 5



SECTION 7 ASSESSMENT, RECOMMENDATIONS/

REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

Overall, the dam is judged to be in good condition on the

basis of the visual inspection. However, the spillway does

not have adequate capacity to pass the test flood.

b. Adequacy of Information i
The only available information is the plans which appear to be

inconsistent with the visual observations and thus the assess-

ment of the condition of the dam is based largely on the visual

inspection.

c. Urgency

* The remedial measures recommended in Section 7.3 should be •
carried out within two years of receipt of this report by the
Owner.

d. Need for Additional Investigation

There is no need for additional investigations.

7.2 Recommendations

It is recommended that a registered professional engineer experienced

in the design of dams be engaged to assess the need for additional

spillway capacity. The crest of the dam embankment should be graded ,

to a uniform elevation from right abutment to left abutment. The
drop inlet should be inspected for evidence of cracking or spalling " '

and as-built plans should be prepared to reflect elevations and
distances as they exist.

* - 7.3 Remedial Measures O

a. Operating and Maintenance Procedures

1. A biennial program of technical inspection should be "

instituted including monitoring of the wet areas near

* the left abutment for flow volume and evidences of soil _

transport.

2. Bushes and saplings should be removed from the emergency

spillway. " 2
7-1
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3. A formal warning system should be developed.

4. Around-the-clock monitoring should be provided during .

periods of unusually heavy rain.-

7-2S



'I. i 0

APPENDIX A

VISJAL INSPECTION CHECK LIST
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT -KNAPP BROOK SITE NO. 1 DATE April 23, 1979 & May 22, 1979

- TIME 9:30-11:00 AN 10:15-11:00

AM

WEATHER Clear, Cool Clear, windyI

W.S. ELEV. U.S. DN.S.

PARTY: APRIL 23, 1979 MAY 22, 1979

1. Walter A. Henry D-H 1. Sherward G. Farnsworth D-H 0 A

2. Morris J. Root D-H 2._Gonzalo Castro GEI

3. Sherward G. Farnsworth D-H 3

4.__Gonzalo Castro GEl 4._________________

5. .5.

PROJECT FEATURE INSPECTED BY REMARKS

2.

5.

* 8.

10. S

A- 1
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAPP ROOK STTF NO- I DATE April 123 1q7q L
PROJECT FEATURE________________ NAME___________

DISCIPLINE NAME______,i__

AREA EVALUATED CONDITION r

* DAM EMBANKMENT (EARTH)

Crest Elevation 92.6 (emergency spillway).

. Current Pool Elevation 92.1

Maximum Impoundment to Date I
Surface Cracks None observed.

Pavement Condition Not applicable. I
Movement or Settlement of Crest None observed.

Lateral Movement None observed.

Vertical Alignment Too irregular to judge. -_

Horizontal Alignment Too irregular to judge.

Condition at Abutment Good.

Indications of Movement of Structural Not applicable.
Items on Slopes

Trespassing on Slopes Minor, on upper part of upstream slope.

Sloughing or Erosion of Slopes or None observed.

Abutme~nts

Rock Slope Protection - Riprap Riprap in good condition.
Failures

Unusual Movement or Cracking at or None observed. F> .

Near Toes

Embankment or Downstream Seepage A wet area near left abutment. No flow [ .,
could be observed.

* Piping or Boils None observed.

Foundation Drainage FeaLures None observed. I
Vegetation Grass cover on crest and downstream slop"'

in good condition

Toe Drains None observed. g
Instrumentation System None observed. '-

A-2
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAPP BROOK SITE NO. 1 DATE April 23, 1979

PROJECT FEATURE NAME__-_-__-___-_.-____

DISCIPLINE NAME .

AREA EVALUATED CONDITION

DIKE EMBANK-MENT NONE.

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date . I

Surface Cracks

Pavement Condition

Movement or Settlement of Crest

Lateral Movement * .

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments -* •

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream 0 .
Seepage

Piping or Boils

Foundation Drainage Features

Toe Drains *
Instrumentation System

Vegetation

A-3
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PERIODIC INSPECTION CHECK LIST

PROJECT 1YJAPP RRCnK STTF NQ- 1 DATE Arril 23. 1979

PROJECT FEATURE_______________ NAM4 ________

DISCIPLINE _______________ NAME _______

AREA EVALUATED CONDITION

j OUTLET W4ORKS -INTAKE STRUCTURE

a. Approach Channel None observed, under water, unable to

SlopeCondiionsget out to drop structure and check
SlopeCondiionswater depth and inlet elevation of stop

Bottom Conditions logs.

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining V
* Drains or Weep Holes

b. Intake Structure Concrete drop structurej *.

Condition of Concrete Good.

Stop Logs and Slots Stop logs on upstream side to top of drop
structure (see note above, a.). it appear~
that stop logs go down from top of struc-

ture at least 10+ feet.

Railing Around Structure One inch galvanized-pipe, fair condition.1

I 0

A-4 .
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PERIODIC INSPECTION CHECK LIST
* 0=

PROJECT KNAPP BROOK SITE NO. I DATE April 23, 1979

PROJECT FEATURE NAME_

DISCIPLINE NAME ________"_

AREA EVALUATED CONDITION

OUTLET WORKS -CONTROL TOWER NONE.

a. Concrete and Structural

General Condition

Condition of Joints . A

Spalling

Visible Reinforcing

Rusting or Staining of Concrete

Any Seepage or Efflorescence * _

Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of Steel

b. Mechanical and Electrical

Air Vents

Float Wells * 'S

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

. -A-55. 9
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PERIODIC INSPECTION CHECK LIST[

PROJECT KN.VP BROOK SITE NO. 1 DATE April 23, 1979

PROJECT FEATURE_______________ NAME

DISCIPLINE ____________________ NAME __________

AREA EVALUATED CONDITION

OUTLET WORKS -TR.,N\SITuw. AND CONDUIT NONE.

General Condition of Concrete

Rust or Staining on Concrete(

Spalling 4 -A

Erosion or Cavitation I
Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

A-6
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAPP BROOK SITE NO. 1 DATE April 23, 1979 " - -

PROJECT FEATURE NAME _________"____.
"

DISCIPLINE NAME -__"___-_

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CIHANNEL

General Condition of Concrete Good.

Rust or Staining None observed. -e)

Spalling None observed.

Erosion or Cavitation Minor erosion of stream banks.

Visible Reinforcing None observed in pipe headwall.

Any Seepage or Efflorescence None observed.

Condition at Joints Good.

Drain Holes None observed. .

Channel Natural stream bed, boulder bottom.

Loose Rock or Trees Overhanging Some, but of little significance.
Channel

• S

Condition of Discharge Channel Good.

q• 7
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PERIODIC INSPECTION CHECK LIST L "

PROJECT KNAPP BROOK SITE NO, 1 DATE April 23, 1979

PROJECT FEATURE NAME I
DISCIPLINE NAME _"___"'"

AREA EVALUATED CONDITION I

OUTLET WORKS - EMERGENCY SPILLWAY WEIR '6 .
APPROACH A-ND DISCHARGE CLANNELS

a. Approach Channel

General Condition Overgrown with brush and 1-inch stock.

Loose Rock Overhanging Channel None observed. I

Trees Overhanging Channel No.

Floor of Approach Channel Overgrown with brush.

b. Weir Extends above channel only 1 foot.

General Condition of Concrete Good.

Rust or Staining None observed.

Spalling None observed.

Any Visible Reinforcing None observed. I -

Any Seepage or Efflorescence None observed.

Drain Holes Not applicable. .

c. Discharge Channel

General Condition Overgrown with brush and 1-inch stock. "

Loose Rock Overhanging Channel None observed. I
Trees Overhanging Channel None observed. -

Floor of Channel Overgrown with brush. •

Other Obstructions Restricted channel 50 feet downstream of
weir, 105 wide, i.e., 20 feet narrower I
than channel entrance and 1.5 feet lower

than weir crest.;* I °:!

A--8
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAPP BROOK SITE NO. 1 DATE April 23, 1979

PROJECT FEATURE NAME ".___-""

DISCIPLINE NAME ___________.__"____

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE NONE. .

a. Super Structure

Bearln gs

Anchor Bolts _

Bridge Seat

Longitudinal Members

Underside of Deck A 0

6econdary Bracing

Deck

Drainage System - .

Railings

Expansion Joints

Paint

b. Abutment and Piers

General Condition of Concrete

Alignment of Abutment SO

Approach to Bridge

Condition of Seat and Backwall

A -
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77I 70oT

#7. OUTLET CHANNEL FROM DROP STRUCTURE.

S8. DOWNNSTREAMi FACE OF DAM; WET AREA IN FOREGROUND.

c- 4



#5. DROP STRUCTURE WITH STOP LOGS IN AND RAILING.

'.Z



#3. UPSTREAM FACE OF DAM SHOWING RIPRAP AT WATER'S
EDGE.

w 0

#4. DROP SIRUCTUlF.
WITH HALF A P(101
OF WATER A[BOVE
CREST. V,"T- RIP-
RAP IN OLQ
AT TOE Oi LIXLAN--
KE NT.

C- 2

S S S 0 0 S_ 0 0 0 6 0 0 0 _ 0



lp 0

#1. OVERVIEW OF BOTH KNAPP BROOK SITE NO. 1 AND
SITE NO. 2 (SITE NO. 1 ON RIGHT).

Iit l

.* S

#2. UPSTREAM FACE OF DAM WITH DROP STRUCTURE AND
FISHING ACCESS.

c-1
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APPENDIX C

PHOTOGRAPHS 0

1. Overview of Both Knapp Brook Site No. I and Site No. 2 (Site

No. 1 on Right).

- 2. UTpstream Face of Dam With Drop Structure and Fishing Access. Q

3. Upstream Face of Dam Showing Riprap at Water's Edge.

4. Drop Structure 'With Half a Foot of Water Above Crest. Note

Riprap in Foreground at Toe of Embankment.

5. Drop Structure With Stop Logs in and Railing.

6. 4-Foot Outlet Pipe From Drop Structure.

7. Outlet Channel From Drop Structure.

8. Downstream Face of Dam; Wet Area in Foreground.

9. Inlet Channel to Emergency Spillway.

10. Concrete Cut-Off Wall in Emergency Spillway With Riprap on
Upstream and Downstream Sides. 6

11. Outlet Channel of Emergency Spillway With Brush, Trees and
Beaver Dam.
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Knapp Brook Pond Dam, Site #1 -Cavendish

loi Edward F. Kehoe, Coummissioner, Dept. of Fish & Game * _

* Donald H. Spies, Dam Construction Engineer, Dept. of Water Resources

September 22, 1972

The writer inspected the subject structure on September 21, 1972. The

dam is an earth fill structure with a concrete drop inlet and a 4-foot

reinforced concrete pipe for the principal spillway. The drop inlet has

stop logs to control the water level. The emergency spillway consists of

* an earth channel with a concrete weir for the control section.

* The dam is in very good shape and has been well maintained. However,

* the same is not so with the emergency spillway. The channel is ouite

overgrown with brush and saplings, all of which should be cut down and____

removed.

cc: Robert Collins, Maintenance Supervisor R0 U TI f N 6a Richard Sears, Land Negotiator G r
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VC RT.4'T DL'PARTTTT7T OF 
T W7P RThSOHR.CrS

IMFOP!ATIOTJ SM-~rET

Narme of r)am.-, . 4 k T,5 04 ino r~i~

Owner 1"7 --.A //~~Name of Stream -,~x.~~

Address ________Classification__________

U.S.G.S. Coordinates: Lat. ~'h.~-~Lonc7. Y<-3'5e

U.S.r'LS. Nap ______Aerial 'OooV

*U.5S.G.S. Elev. @Spillway //,,

Total Lenqth of ')am- /Cres Tij~th of Fmeraencyd_ j - -

qnillwav

Width of Tor) a_ aximum THeiaht 22.54

Snillway Capacity: -rnc)l3C) . 4 w/ymerrelcv L-,ic) A -''K

Pond Area it )rainacve AreaL

I 'ond Volume: ?,!ormnal 17ater Level-~ Desiq~n Hivi W~ater Level_

S liaximum Water Depth: Normal1 7water Level nesican Hirl't water___
Level

* StorarTe T.efore Emercqencv SThillwav is TISed __________

Use of Reservoir ,~

* Description of Dam: (I C CA!~3~ u~.. *

Description of STillwav(s):*---* ----- L>SerJtL*

*0 Designed bv~q/ 7~J .vear 'quilt p

-Ic.r ir, T DO tr 7 frr r)ate ~~

*Additional Remarks: / ?E'(&)

* S S S 0 6 0 0 0 S 0 0 0 0 S S 0
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KNAPP BROOK DAY~S

Site No. 2.

a. Drainage area -3.1. square miles
* b. Spillyay design capacity - 3,1.0 c.f.s. s .*

c, Normal water suri'ace elevation - 105 -00 1
d. Crest of' emergen~cy plla 96.00?
e. Y.axi.n design wuater -urface elevation - 90-51
f. Too of dam- elevat ion - 101.C0'
g. The 4311 droo inlet spil1I.'ay will handle a ruaximumn of approximuatelyI325 c.f.s. for a design head about 1851 : -A

h.The em~ergen~cy spillway muist be capable of passing 3,10 c..f.s.
- 325 c.f.s.
3,OdS C.I.S.

i. Lengt.h of-emergency spillway (required)
Q = 3.33 L H 3/2
3085 =3.33 x L x(3?-- 3/2 (feet) *~i
21.8L - 3085
L 421

Q 3.33 L H 3/2
3085 = 3.33 x L x (3) 3/2
17.32L = 3085
L =178'

P 1 S

p * 7
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APPENDIX B

PROJECT RECORDS AND PLANS S
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAP'P BROOK SITE NO. 1 DATE Arl2,17

PROJ ECT FEATURE________ _______ NAME_________

DISCIPLINE ___________________ NAME__________

AREA EVALUTATED CONDITION

RESERVOIR

Stability of Shoreline Good stand of trees and brush.

Sedimentation None observed.

Changes in tWatershed Runoff Potential Very unlikely.

Upstream Hazards -None.

Downstream Hazards Lower Dam and 4 homes.

*P Alert Facilities None.

Hydrometeorological Gauges None.

Operational and Maintenance Fish management pond.
Regulations

00



#9. INLET CHANNEL TO EMERGENCY SPILLWAY

#10. CONCRETE CUT-OFF
WALL IN EMERGENCY
SPILLWAY WITHI RIP-
RAP ON UPSTREAM
AND DOWNSTREAM
SIDES.

flush with ground
located at base
of level rod.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS 0 t

CONTENTS

Hydrology Computations for HEC-l

K i0

raKnapp Brook Site No. 2 D-1
Knapp Brook Site No. 1 D-2

Hazard Classi fication D-3

3 Hydraulic Computations and Stage Discharge Curves

Knapp Brook Site No. 1 D-8
Knapp Brook Site No. 2 D-17

Test Flood

HEC-1 Computer Output D-23
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DUFRESNE-HENRY ENGINEERING CORPORATION

____ r______ SUBJECT kAI,4,P' i~~/- ~SHEET NO. I OF__

DATE 3________ y ~ JOBNO. 02--091 *

fo~0, 70 rz,

Z- ~ nvCr 54.) ,.) ) A.t/U~~:2 A~

7,. 5. 144

/00

S~ /600 ,r~rF,~13.,rt 3

17,.17

7

D- 1



DUFRESNE-HENRY ENGINEERING CORPORATION

BY 5- L FAPA'f I.,f SUBJECT *'4'' 3tA*?,ZSHEET NO. ___OF__

DATE _ _ _ _ _ _ _ _ JOB NO._ _ _ _ _

C) I ~ L C 1X. AS c C4 4,~/<

TA Ic r1. /,A/. 1,4t C.f C, 5C J

0,A crlt?'3

2TA4, AA/~F~e. /~ /e~~~ ~~71C) / /

0 0 0 0 0 0 0 9 9 9 p 0 6



DUFRESNE-HENRY ENGINEERING CORPORATION 0

By S. 6. rFA'S-5zofrA' SUBJECT Ar A, e4 cc N /TAAo. SHEET NO.i 5  OF__

E"TE ~ / A/ ~S/JA7CJOB NO. a-

I EN'&T 7//Of 'AA-1 396'

d c1671 i AI'Air d A?/ 1, 9 E' /Al r 0 0

t___ T r, i~ HA

[9A A-i .4r * 4/5/AA

TD A I)I4, 7- ,(. A 4 A-A,0 ,' *z'A

IFA'&, 01741A4 ot XTA A-A080,' OO/Ir/6OP4 ,o/i

I Fv 4 7/64 1.' Z

F-1 7/04 6.S~L 1400

.373

A;4 133 g

7~~ ~ ~ AlplleF (-1o

$-~~~~~~~~~~~~T RFF;a 1-/l At7 d-N)/Ns- .lo



DUFRESNE-HENRY ENGINEER~ING CORPORATION 0

By -5 6- A.A~~~ SUBJECT A.,? $C 4  SHEETNO.2 f OF __-

DATE __ _ _ _ _ _ _ _ _bA ~ C.5 '~'- '"' JOB NO. (_ __ __ _

c,__ __ _ - , 4 i

-l AL.

7/e. 1,,1- 4 cr F_ Jof C

PFFT~4 A F A

7_ 7 5

o 4 r 72Y~f 4

11 ' w 53/7

II

440

A(--

7 7.2 7' 17~' 7' 72 0 C

F D-4
* 0 6 S 5 0 0 0 0 S 0 0 S 0 0 S S 0



DUFRESNE-HENRY ENGINEERING CORPORATION

~E .6FA~i0-'SUBJECT 7X'5rr-'4*SHEET NO. OF

DATE i 79 $S .JOB NO.______

... K..... ._...._.. .
_ I I --. __ .- ~ - __ _-----...- __ --.. . . . . .

. . . . . . . . ... .. . ..... . . . . .

- ~.:K 111.90 -

I . . . -..-.--.-.--.--.L.------._. .

K 4 . -. . . . . . ... . . .

-., ..7 . . - V\/ 4.f

T 76,... 4-L/..--..-. ~ -

'9 I . ..- T1_6



DUFRESNE-HENRY ENGINEERING CORPORATION 0

BY ' C , ' • SUBJECT •, .' SHEET NO. O __F .

DATE -. - " JOBNO. 9 16o? Z .- : . -

4\ ~,AL~AL

o- . .. •..-

/,." - -- " '

j i Til A21

/ K

3e e.-t

' 23 D. 3a .
" "i :' ij:: -::"":-2. "

.- 7 t3 A, " ' _. ....

43 -

$1.?(..- A R'.. .7

j67 429 1.

05c' F7 0-13

7o 37 5q .2/3. 37 4,/96, -- '...-

53- 72- 0-J

.05 2 qf 57 0 gr ' .-.-

/ Y 3 3f7 4 18 'rs.

II .u--,'-, ,--

__- _- 87 4243 , 57/t/4Tr/2a U1 •

3'r 37 .o - .. °.-.15 33, -cr5 Ai' /4,sfv/ 0

D-6

6 0 6 6 0 6 S 0 0 6 S • 0
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DUFRESNE-HENRY ENGINEERING CORPORATION -

BY , SUBJECT " SHEETNO. 7,/ OF__

DATE : - RI - , - ! .- . JOBNO. (-'- 60 7/-

1-S

Pc-rc 44 -i , ~v 4 i~

~Io ~ ;-i- ~ '~S'.- "-- .-

/1 r , A -'.A

00

. .- 0



DUFRESNE-HENRY ENGINEERING CORPORATION _

., ., SUBJECT s :/ ''' "'.  £'' 
" ' SHEETNO. OF .-

: - - ~'/' 17/ '/ /: , ,ZI JOB NO. C'- - ,' 2 2 .,-,,..

, _- ,, L.

,i- -a . .- - -
* I .,

l~'i A /, l
___ _ I

Q : J __.

E~, H, i/P Ce Q --- :
($1 I c F5

0 64-

) 0,9 0 9"

173, 1 -3

.3 0  c/ IckF'
F0/

q-1. o 3-, . .-. " . :-."

3- 140

N. 0 ,, 3...4f /133 50

3. -133S-

* -,..- 6 
.- ,4.

77,0 3-€ ,# 1.. 4 I { o f ):::::::::::

5 /,A, 7-
0 0 0 0 0 0 50ee -"q3 ,o . . .4 . . S a , fr ""



DUFRESNE-HENRY ENGINEERING CORPORATION

.',- F/'' - .SUBJECT ,- , . F S r . .. SHEET NO. 9 OF

TE -" '" /)~' 7>,(, - c'- '7

- .

k 1145 JOB -N

-'7; f2,6 D 7 cl
I i/

c/ I3 S 3/r ." '
/4, 3iD0, i( oo-7, -  -

-71.0"
//47 v -/'17.4 ?" OS'F/ I .. S.

33- P  / , ., . •'," " "

, 7, 31(

io,,o .o,0 3 Ci O..

D-9
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a.. Ric 7'. 076

1 6 40 0.06 0.03 80.
1 6 50 0.6 0.)3 206.
1 6 6C 0.06 J.03 71.
L 810 0.06 0.03 96.

1 20 0.06 0.03 123.
1 8 30 0.06 0.03 152.

1 40 0.06 0.03 180.
1 8 50 0.06 0.03 206.

1 7 60 0.06 0.03 229.
I. a to 0.06 0.03 348.
I 9 20 0.06 0.03 263.

1 8 30 0.06 0.03 217.

I 8 40 0.06 0.03 288.

1 8 50 0.06 0.03 297.

1 a 60 0.06 0.03 304.

,.9 0 0.06 0.03 313.
9 1 20 0.06 0.03 336.

1 9 30 0.06 0.03 321.

1 9 40 0.06 0.03 32.
1 9 50 0.06 0.03 338.
1 0 60 0.06 3.03 330.
1 1

0 
10 0.06 0.03 332. - --

1 10 20 0.06 0. 03 334.

1 10 30 0.06 0.03 336.
1 10 40 0.06 0.03 337.

1 10 50 0.06 0.03 338.

1 10 60 0.06 3.03 339.

. ... . . 10 0.0
6  

0.0 *35. --- ..

I 11 20 0.36 0.03 380.

I 11 30 0.06 0.03 346.
I It 40 0.33 0.03 3,.,.
1 12 50 0.06 0.03 30.
I I II 60 0.06 0.03 342.-.

1 12 10 0.33 0.30 "5.
1 12 20 0.33 0.30 389.
1 12 30 0.33 0.30 462.

.. .. . ... . . . . . 1.- 2 4G" 0. 33 j.30-. . .. -

1 12 50 0.33 0.30 730.

1 12 60 0.33 0.30 9228.
1 13 10 0.40 0.37 1156.
1 14 20 0.50 0.37 29L6.
1 13 30 0.40 0.37 361.

1 1440 0.50 0.47 193.

1 13 50 0.50 0.37 228.

1 .14 60 0.50 0.47 2729.
1 14 20 0.50 0.47 2946.
1 14 30 .2 0.247 315 .
1 14 40 0.50 1.4, 35.

1 14 50 1.27 1.247 354.

1 .14 Z 6
0  

0.5 S0 0 .4 3741. T"
-- - -- I i 10 1.27 1.24 3958.- ... . . . . . . . . . . -

1 15 20 1.27 1.24 4236.
- IS 30 1.27 1.24 4606.

1 15 40 1.27 1.24 5075. .. .-,-

I 16 20 0.47 0.44 7688.
1 16 30 0.47 0.24 8266.

.- - 1 16 40 0.47 0.44 8707.

1 16 50 0.47 0.44 8964.
1 16 80 0.47 0.44 9004.

. . . . . .. . . 1 17 0 0.37 0.34 8842.
*I 16 20 0.37 0.34 856.

1 17 30 0.37 0.34 8100.1 11 20 0.37 0.34 a526. ". .

. .. . Z 
1  
1 30 0.3 7 0."34• 1 s o . . . . . .

1 17 40 0.37 0.34 7610.
1 17 so 0.37 0.34 7111.
1 17 60 0.37 0.34 6650.
1 1 10 0.03 0.00 6226.

1 18 20 0.03 0.00 5816.
1 18 30 0.03 0.00 5402.
I 18 40 0.03 0.00 4979.
1 18 50 0.03 0.00 4542.

I Isf 0 0.03 0.0 4093.
1 19 10 0.03 J.00 3636.

1 19 20 0.03 0.02 31d3.
1 19 30 0.03 0.00 2143.
1 19 40 0.03 0.00 2327.
1 19 50 0.03 0.03 19t.
1 19 60 0.01 0.00 1623.
I 20 1o 0.03 0.00 1358.
1 20 ?0 0.01 0.00 1132.
1 20 30 0.03 0.00 943.
I 20 40 0.03 0.00 874.
1 20 s0 0.03 0.00 ' 840.

1 20 60 0.03 0.00 806. .

I 21 10 0.03 0.00 774.
1 21 20 0.03 0.01 745.
1 21 30 0.03 0.00 714.

I 21 40 0.03 0.00 685.
1 21 50 0.03 0.03 658.
1 21 40 0.03 0.00 632.

D-24
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VERSION "Ar JAN j,17.

KNAPP POND NO. I AND 2
CAVENDISH, VERMONT
TEST FLOOD ROUTING - 0.5 PMF .

JOB SPECIFICATION - .
40 NM NMIN IDAY IHR IMIN METRC IPLT IPRT NSTAN

1 4 0 10 1 0 0 0 2 0 0
JOPER NWT

3 0

. .. . . _

SUB-AREA RUNOFF COMPUTATION

WATERSHED RUN OFF INTO KNAPP POND
ISTAQ ICOMP IEC3% ITAPE JPLT JPRT INAME

1 0 0 0 0 0 1

HYDROGRAPH DATA
IHYD. I J-4; TAREA SNAP TRSOA TitSPC RATIO 1SNOW ISAME LOCAL

I 1 2.69 0.0 3.0 1.00 0.500 0 0 oaS .

PRECIP DATA
SPFE PMS R6 RI2 R24 R48 R72 R96
0.0 t8.00 111.00 123.00 133.00 0.0 0.0 0.0

LOSS DATA
-STRKR DLTK RTIOL ERA IN STRKS RTIOK STRTL CNSTL ALSMX RTIMP • -
0.0 0.0 1.00 0.0 0.0 1.00 0.30 0.18 0.0 0.02

UNIT HYDROGRAPH DATA . 0
TPI 1.50 CPSO.75 NTA# 0

- .. . . .. . ... . .. RECESSION DATA

STRTQI 6.00 QRCSNO -0.10 RTIORN 1.50
(IMATE CLARK C3EFFICIENTS FR3M GIVEN SNYOER CP AND TP ARE TC110.75 AND RO 5.58 INTERVALS

UNIT HNyfItOUGAPI 36 END-OF-PERIOD ORDINATESo LAG# 1.50 HOURS* CPU 0.75 VLL L.00
37. 135. 268. 414. 567. 716. 838. 913. 946. 935. -- ---- --

866. 148. 625. 522. 436. 365. 305. 255. 213. 176. 0 0
144. 12,. 104. 87. 72. 61. St. 42. 35. 30.
25. 21. 17. 14. 12. to-

END-OF-PERIOD FLOWd
TIME RAIN EXCS cOMP Q

------------------------ ...... - 0 to 0.02 0.00 6.
1 0 20 0.02 0.00 6.
1 0 30 0.02 0.00 6.
1 0 40 0.02 0.00 5. ... . .
1 0 50 0.02 0.00 6.
1 0 60 0.02 0.00 6.
-I 1 10 0.02 0.00 6. -__.
1 1 20 0.02 0.00 6.
t 1 30 O.OZ 0.00 6.

- - - . .0 0.G2 Q. O -.. ... - . . . -•. ..... . *- " ' . .

I I 50 0.02 0.00 7.
1 1 60 0.02 0.00 7.

. .. ... .. . l- 2 10 0.02 0.00 ?. - .. . - -.. . . . .... . . ... . ... . .. . .-

1 2 20 0.02 0.00 7.
L 2 30 0.02 0.00 7.
1 2 40 0.02 0.00 7. ' .

1 2 50 0.02 0.00 7. - ..-- I .
S 2 o60 0.02 0.00 7.
1 310 0.02 0.00 7. ..................... "-"" ""-'+-.+".-
1 3 20 0.02 0.00 r.
1 3 30 0.02 0.00 7.
1 3 40 0.02 0.0 7 . -
13 50 0.02 0.00 7.S S
1 3 60 0.02 0.00 7.~1 4 10 0.02 3.00 7.
1 4 20 0.02 0.00 7.
1 4 30 0.02 0.00 7.
1 4 40 0.02 0.00 T.
1 4 50 0.02 0.00 7.
1 4 60 0.02 0.00 7.
I1 10 0.02 0.00 7. .
I S 20 0.02 0.00 7.
1 5 30 0.02 0.00 6. " -
1 5 40 0.02 0.00 6.
1 5 50 0.02 0.01) 6.
1 5 60 0.02 0.03 6.
. 610 0.06 0.03 T. ................... ..
1 6 20 0.06 0.03 It.
I 6 30 0.06 0.03 19.

D-23

• % o % ~~~~~~~~~~~~~~~~~~~....... ..•. .. . . -. •........ .+. . -....-.-.. . .•....• + ,-

.......................... ..................................................................



-' - -- -- .. C'.. .. '~t't1. - ~ 't--.K 7--7'7-J -iC'

It
hr

4;

-C 4' ~

S:'

'C 7

*~ S..

A.- 'C-
4-. 4 . -4. 4 A

I".--, /
F -

.4 , I
-'4

tC*IC~*37*

* -$. - 4

* -. 4 I

* . . . 4
I . . '- -,

-. C

4-. ~1
- -~ - .4 .

* '4' . . --- $4

I

b -

* . ,-~, - -

-t

d$NjdXJ I NiJPINNJAOD jV (lj9IIlJUAidAIl

4 4 - . . . * - 4 . - 4 . - , 4



- -, . C........- . -....................-. nrw

r3e~ 1 9
K :IZ~ ~!j . .

- ... ~ N

- .1.*.*K. K

I._j77~ _ ___

-. -~ ~H I7~.
0

- I'-I,,

~ . ~

I.

0 K ~-

__ _ K- . .~ o

______ __ ___ ______ ~ -
. ~

-.

______ __ ___ I - *-_~~>--~-~ .. ~...

_____ - __~47! .T Q _ 7Iq777YT7' 4 -J *0*

__ ___ ______ -4 .- - - -- .-.

__ _____ -- - -~

.1- -.---... ~.-..- -

I I

~ -i ... ~ o ___

K ~t~- - .11 ~. ~
N

-S

. . I . I
.1~V7K _

0

C 0 0

.~ S. = - *... ~ ..---;
v)

0 0 0 0 0 0 0 0 0 0 S S



-~~ .. . - 4 4 4 .J~ N 2~' V !

DUFRESNE-HENRY ENGINEERING CORPORATION

3_______6,___ SUBJECT /TA//1/',' 9/1H'O/r 5OP71d " SHEETNO. ___- OF
_______________ ~ /,1 O /X'? 1c ~ JOB NO._ _ _ _ _ '

CIL CIL, .0 A L

-ts IN~N

__ _ __ _ _ 3zt- CIL' N O

1-9 -40 co 0 ~ -

N cl no ~
,cN Ni

C~ r-( c-i.

-< ~ ~ Oo.. .

.- 7 ct-777 .,

. .
00-.

'-l 0.

~ o U . - '.. D-20



DUFRESNE-HENRY EFNGINEERING CORPORATION

By FA5-', SUBJECT kX ' , 8'?6' SHEETNO. ___OF-__

DATE rcJOB NO. _ _ _ _

4~ ~ ~ Cat 1,.fre/ e s ro&.4s 7-0'
(Ft ~ ~ ~ ~ ~ ~ ~ ~ A ir Ac'4/F/ v/7 ?.r-,-

I',o/-, OF

+4- /0 33$ /0 A M 1.

/0 /qoT40 40y 4 0-7 ro

--7( 5/*z

a- C

100 300

D- 19

0 0 0 6 0 S 0 0 0 0 0 S S 0
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DUFRESNE-HENRY ' NGINEER ING CORPORATION

By -5 6 /A s1A/c R. SUBJECT 51 ''fA/ lo~i /f , SHEET NO. __7 OF __7

DATE -_________ SP14 It WAAV H'/)/t,4~1C ~ JBO

FIDW A

IIL
L 77/2 7Z7-J412-019

641~ 7 07.

I V A TOA H H/P Ce 9- Xrw~I?#C'

1 07 0 0~F /l~cA&6$1-

03 7,3 74ep

o 6~,0 /'o .47 3,4S- /7 -(3

/,S7 1,0,3 - c24 kJ&.60

/0q.c 1,33 3-7

I, 7

~ 0

j/if 70 5q

0 S_ /s -7401~

S~~~~~~- A, 0 0 0 0 0
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7 7

DUFRESNE-HENRY ENGINEERING CORPORATION -

B3Y SUBJECT SHEETNO. ___F

DATE D__ _ _ _ _ __ r"etSr 4~ ~ SeHAA'Z r~i JOB NO. Of 6 0

(R /fFIc- S6N,4LA 5t ((I1. 1)W

C7~' 3. C)

qo ;t31 pile~~'A*

7, 0

S7 q17c S, (v ,

, !? /* A-

3/0 4 P', /r1

0/k

190~~ 79 0,

IV( r5

- 1



DUFRESNE-HENRY ENGINEERING CORPORATION

r ~.tAA'4X 5 %oQ 9T SUBJECT kA'l4PP Epd 5/r. A10, SETN.~10
DATE -_ _ _ _ __ _ _ _ S',141- H PfAct1c5 VllN BRUS/ JOB NO. 'q 7:

o I-e Eoid-w ,L,'y6,//,/cs /

SI 1/2-43 c Fs/y

3,f / 34 R * *

4, -23 7 3 67 '2
<7S, 3o136 Q: /6q .36 A R

17S, , 373 ;12-

'17. 0 /3
q7 0 '

6109 23G*2

US 4

D- 14

0 6 0 0 0 0 0 0 0 0 0 0 S 0 0 0



DUFRESNE-HENRY ENGINEERING CORPORATION

BY 5*6 A/St'/>SUBJECT-~ t, 0,-~r7 ,t: SHEET NO. __L3_ OF...
DATE _ _ _ _ _ _"' 'SJOB NO. 6 -coa- ~

.0 to ---o

c_- 4 t

CtI

N -- L -

'AA
* k,

N N

0: 0

0.z -
:r-~~~ct N. ' . r- -'

fm- C~r

LN CA

ci r.. 0*fb _ _ _lb _ _ _ _ _A-_ _Ll__ _ _ L-

co b'

* 7 .



- DUFRESNE-H-ENRY ENGINEERING CORPORATION

~~- s.4K. r4''. tA _fA'O SUBJECT NO,,- /" /C SHEET NO. -c--OF
DATE A _719 ~ Sot(. eASC JOB NO.P~~

4SV&7 ,wo(- _5 7-or4 AS P CA I)AbP 57-,',7i Cietr

i, r
/4'q "L C % I-

I - ~ 7q, 0,/5 o,7 0 .

3

3

0 oyl 2 r

/,o

,4

4- .29 3-31

2.0

-; 3-, S?

/04 7e 70,

410 7- 2~1 o ef

;-[0.c s13i~ 31xr /i4doo 1 S. 7(o ~~

D-12
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- rrwrN

ACCESS

0 CHEMICA. STATION

AouA IC YEGEVATION

( ULLNET SE ES

SOURCE OF MAP NATIONAL PROGRAM OF INSPECTION OF N~ON AM
FRMON T F ISH "GAMEMA

MONTP4L LR VER~MONT DEPTH CONTOURMA
~CAK I~OOAPPOXKNAPP BROOK SITE NO. 1

* w w w w w



. 122 10 0.03 0.00 601.
1 22 ZO 0.03 a. 01 533.
1 22 30 0.03 3.03 5t0.
1.. 22 40 0.03 0.00 537.
1 22 so 0.03 0.00 516.
1 22 60 0.3 o 0.00 496.

1 23 1O 0.03 0.00 476. -.

1 23 20 0.03 0.00 451.
1 23 30 0.03 0.00 439.

- 1 23 50 0.03 0.0 405.
2 23 60 0.03 0.00 30.

SUN 24.00 20.04 231868.

PEAK 6-HOUR 24-HOUI 72-HIUR TOTAL VOLUME
CFS 9004. 5375. 1610. 1610. 231865.

INCHtES 17.30 20.73 20.73 20.13
AC-Fr 2667. 3195. 3195. 3195.

- " RUNOFF MULTIPLIED BY 0.50
3. 3. 3. 3. 3. 3. 3. 3. 3. 3.
3. 3. 4. 4. 4. 4. 4. 4. 4. 4.
. 4. 4. "" 3. 3. 3. 3. " 3. 3. 3.. ...

3. 3. 3. 3. 3. 3. 4. 6. 10. 16.
24. 35. 48. 62. 76. 90. 103. 114. 124. 132.
138. 144. 148. 152. 155. 158. 160. 162. 164. 165.
166. 167. 168. 168. 169. 169. 170. 110. 1T. 171.
171. 171. 176. 194. 231. 287. 365. 463. 578. 707.
845. 987. 1124. 1250. 1365. 1473. 1578. 1679. 1778. 1873.

1979. 2118. 2303. 2537. 2822. 3154. 3508. 3844. 1133. 4353.
4482. 4532. 4421. 4263. 4050. 3805. 3555. 3325. 3113. 2908.
2701. 2489. 2271. 2046. 1818. 1592. 1372. 1164. 975. 614. 6
619. 51,6. 472. 437. 420. 403. 387. 372. 357. 343.

_ 329. 316. 303. 291. 280. 269. 258. 248. 238. 228.
219. 211. 2'02. . 194.

PEAK 6-HOUR 24.-HOJR 72-HOU TOTAL VOLUME
CFS 4502. 2687. 805. 805. 115932.

INCHES 8.65 10.37 10.37 10.37

AC-FT 1331. 1598. 1598. 1598.

-~ -- - -

I" IP 6oO
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*OVNW

HYDROGRAPH RUUWI1G

-" .. " " RESERV3I[ ROUTING K.NAPP PC.iO OA4 N'3. 2 -- GATES . "

ISTAQ ICO!P IECON ITAPE JPLT JPRf INANE

-. .- I 1 0 0 0 0
ROUTING ATA.

GLOSS CLOSS AVG IRES ISAME
0.0 0.0 0.0 1 0

.- NSTPS N$TOL LAG AMSKK X TSK SIORA

1 0 0 0.0 0.0 0.0 -1.

STORAGE# 364. 337. 40S. 420. 444. 460. 483. 524. 566. 610..-

OUTFLOW% 0. 74. 217. 420. 666. 1024. L509. Z727. 4474. 66oo.4* _,

* TIME EOP STOR AVG IN EUP OUT

I 0 10 369. 3. 3.
1 0 20 369. 3. 3.

1 0 30 369. 3. 3.
1 0 40 369. 3. 3.

1 0 so 369. 3. 3.

1 0 60 369. 3. 3.

1 1 10 369. 3. 3.
1 1 20 369. 3. 3.
1 1 30 369. 3. 3.
1 1 40 369. 3. 3.

11 50 369. 3., 3.
1 1 60 369. 3. 3.
1 2 10 369. 4. 3.

--- 1 I 220 369. 4. 3.

k 1 2 30 369. 4. 3.
1 2 40 369. 4. 3.
1.. 1 250 369. 4. 3. ....

S1 26 0 369. 4. 3.
1 3 10 369. 4. 3.

- . . . . . 3 20 369. 4. 3.

13 330 369. 4. 3.
1 0 369. 4. 3.
t " ... 35 0 369. 4. 3.

-1 360 369. 4. 3.
1 4 10 369. 3. 3.
v 4 20 369. 3. -3.------- ~ - - - -~

1 4 30 369. 3. 3.
S1 4 40 369. 3. 3.

. .. 1 4 50 369. 3. 3. . ....-
1 4 60 369. 3. 3.
1 5 10 369. 3. 3.

---- 5 20 369. 3.3. -- . -__

1 5 30 369. 3. 3.

1 5 40 369. 3. 3...-- - - - - -- -.-... 1 5 50 369. 3. 3. " -- -

I 5 60 369. 3. 3. .. a

1 6 10 369. 3. 3.
----.-----...- -- -- -~-~t-6 0 369. 5. -- 3. - . .

1 63 0 369. .3° 4.
1 6 40 369. 13. 4.
,6 50. 36;.
1 6 60 370. 30. 6.
1 7 10 370. 42. 6.

- -- --. 1 7 20 371. 55. 11.

1 7 30 371. 69. L4.
1 7 40 372. 83. 17.
I ?' 50 373. 97. 21.
1 7 60 375. 109. 26.
1 8 10 376. 119. 31.

-.. 1 8 20 377. 128. 36.
1 8 30 379. 13s. 41.

1 8 40 380. 141. 46.
8 so 381. 146. St.

1 660 383. 150. s7. _ 0
1 to1 384. 154. 62.

- .. . . .... .. . .. 1 9 20 385. 157. 67.
1 9 30 386. 159. 72.
1 9 40 388. 161. 78.. 1 9 50 389. 163. 87.
1 9 60 390. 164. 95.
I to 10 391. 166. 102.

. . 1 10 20 391. 167. 109.

1 10 30 392. 167. 115.
1It 1 40 391. 166. 121.
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I1 10 s0 393. 169. . ..- "
1 10 60 394. 169. 138.
I 11 10 395. 1,0. 134.
I 11 20 395. 170. 138.

*.£11 30 395. 170. 14L.
I 11 40 396. 170. 144.

. .. 1 11 50 396. 171. 147. - ..-.-.

1 it 60 397. Ill. 149.
1 12 10 39?. 173. 152.

. .1 12 20 397. 185. 155.
1 12 30 398. 213. 161. .
1 12 40 399. 259. 171.

- --- 1 12 50 401. 326. 188.

1 12 60 404. 414. 211.
1 13 10 408. 520. 260.

- . . ... .. . .. . .... . . . .. . .. 1 1 3 2 0 4 1 3 .' 6 4 3 . 3 2 5 .
1 13 30 419. 776. 402.
1 13 40 425. 916. 474.

* .... . 1 13 50 433. oss. 551. - - S "
1 13 60 441. 1187. 634.
1 14 10 449. 1307. 782.

.... ........................ 1 14 20 457. 1419. 952.
1 14 30 464. 1525. Ln1.
1 14 40 470. L628. 1235.
1 14 50 476. 1129. 1360.
1 14 60 482. 1826. 1478.
1 15 10 487. 1926. 1620.
I I 15 20 492. 2049. 1166. ...

1 15 3 497. 2210. 1917.
1 15 40 502. 2420. 2088. .* JL
1 15 50 509. 2680. 2289.
1 15 60 517. 2988. 2526.
1 16 10 52o. 3331. 2622.

• ~ - -1 16 20 535. 3676. 3203. ...

t 16 30 544. 3989. 3553.
1 16 40 SS. 4243. 3860.

- . .. .. .~~ - - 1 16 50 557. 4418. 4108.- -

1 16 60 561. 4492. 4279.
1r17 10 563. 4461 4360.

........ 20 563.. 4342. 4352.
1 17 30 561. 4156. 4265.
1 17 40. 557. 3928. 4115.

7 -- . 2w&xii 553. 3680-.- j.2*v ----
1 17 60 548. 3440. 3707.
I 18 10 542. 3219. 3490.

.". .-- -I 8 20 537. 3010. 3276. -- -. . .1-.-9•
1 18 30 532. 2805. 3066.
SI 8 40 521. 2595. 2856 .4
S118 50 522. 2380. 2664.
1 18 60 516. 2159. 2492.
1 19 10 510. 1932. 2302.

" .. .......... ... 1 19 20 503. 1705. 2099. . .. .. ..- -'""'"-'"- -

t 19 30 496. 14d2. 1889.
1 19 40 489. 1268. 1678.
I 19 50 482. 1070. 1481.
1 19 60 475. 895. 1332. -.

U-- . 1 20 10 468. 747. 1184.
--- 120 20 461. 622. 10410 - -O

1 20 30 455. 519. 903.
1 20 40 449. 454. 783.

-1'20 50 445. 428. 688.

1 20 60 442. 411. 641.
1 21 10 438. 395. 608.

" ---.. . ..... .. .... ... 1 21 20 435. 379. 578., .. . _" ". -- "--- -- -:

21 30 433. 364. 550.
1 21 40 430. 350. 523.
1 21 50 428. 336. 499. ._. .O
1 21 60 425. 323. 475.
1 22 10 423. 310. 454.
1222 0 421. 297. 433.
1 22 30 419. 286. 412.
1 22 40 418. 274. 388.

- -- 1 22 50 416. 263. 367.
1 22 60 415. '253. 348.
1 23 10 413. 243. 330.
1 23 20 412. 233. 313. -.

*1 23 30 411. 224. 298.
1 23 40 410. 215. 284.
1 23 50 409. 207. 271.
1 23 60 408. 198. 258.

-.. ..- .---.- SUN 113110.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUAE

. CFS 4360. 2633. 785. 785. 113110.
INCHES 8.47 10.11 10.11 10.11
AC-Fr 1306. 1559. 1559. 1559.
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77- 7.0

SUB-AREA RUNOFF COMPUTATION

SUS-AIFA NO. 2 rO KNAPP I

ISTAO ICOmP IECON ITAPE JPLT JPRT INANE
2 0 0 0 0 0 1

HYDROGRAPH DATA
IHYOG IUH; TAREA SNAP TRSDA TRSPC RATIO |SNOw ISAME LOCAL

- 1 0.30 0.0 0.0 1.00 0.500 0 0 0

PRECIP DATA
SPFE PNS R6 Rl Z P24 P48 Ri7 R16
0.0 18.00 111.00 123.00 133.00 0.0 0.0 0.0

LOSS DATA
STR RwR LTI MTIOL ERAIN STRKS RTIOK STRTL CNSTL ALSX RIINP
0.0 0.0 _1.00 0.0 0.0 1.00 0.30 0.18 0.) O.15 , ,

UNIT HYDROGRAPH DATA
TPO 0.24 cpo.ls NTA, 0

RECESSION DATA
ST;LTQ 1.00 RC3SN -0.10 RTIRO 1.50"

APPROX|4ATF CLARK CIEFFICIENTS FR3M GIVEN S'JYDER CP AND TP ARE ICO 1.9d AND RO 0.65 INrtRVALS

UNIT HYOiOGRAPi 5 END-OF-PERIOD ORDINATES, LAG# 0.24 HOURS, CPO 0.75 VULI 1.00 * _
255. 537. 320. 43. 6.! END-OF-PERIOD FL0W

.... TIME RAIN EXCS COMP 0 . . . .

1 0 :0 0:02 0:00 2.
t 0 0O O.2 0.00 3.

"- 1 0 30 0.02 0.00 4. -
1 0 40 0.02 0.00 4.
1 0 50 0.02 0.00 4.

. . . . . .. ..1 0 60 0.0 2 0.00 4. -. . . . . . . . . . .. . . 0
1 110 O.0Z 0.00 4. .
I 1 20 0.02 0.00 4.
I I3o 0.02 0.00 4.
1 1 40 0.02 0.00 4.
I @1 50 0.02 0.00 4.,

. - 1 60 0.02 0.00 4.
1 2 to 0.02 0.00 4.
1 2 20 0.02 0.00 4.
I Z 3 0 0.02 0 .00 4. " . ... . .. ... ... ... . ...
t 2 4o 0.02 0.00 4.
1 2 50 0.02 0.00 4.

- -..... 60.0.02.0.00.4.----------- -6 0.o0- -oo-,,.-- -0.00..

-1 3 10 0.02 0.00 4.
- 1 3 20 0.02 0.00 4. s
1 3 30 0.02 0.00 4. .. ..... ....... . . '-

-1 3 40 0.02 0.00 4.
t 3 S0 0.02 0.00 4.
S--3 60 0.02 0.00 4. -- . . . . . .-
1 4 1o 0.02 0.00 4.

-1 4 20 0.02 0.00 4
,' I )0 O0.02 0.00 - .
1 4 40 0.02 0.00 4.
1 4 50 0.02 0.00 4.
1- 4 60 0.02 0.00 4.
1 5 10 0.02 0.00 4.
L - - 20 0.02 0.00 4.
1 5 30 0.02 0.00 4. -- - - -

1 5 40 0.02 0.00 4.
*1 5 50 0.02 0.00 4.

---------- ~~ 5 560 0.02 0.00 4.----------------- -
- 1 6 10 0.06 0.03 12.

1 6 20 0.06 0.03 29.
1 6 30 0.06 0.03 39.
1 6 40 0.06 0.03 40.
1. 6 50 0.06 0.03 40.

~1- 660 0.06 0.03 40.
1 7 10 0.06 0.03 40. .
1 7 20 0.06 0.03 40.
1 73 0 0.06 0.03 40. . . -
1 7 40 0.06 0.03 40.
1 s 0 0.06 0.03 40.
1 - 1 60 0.06 0.03 40. "- "
I~ a 10 0.08 0.03 40.
1 8 20 0.06 0.03 40.
S 360 0.06 0.03 40. -'.- -.

1 8 40 0.06 0.03 40. "
1 a so 0.06 0.03 40.
I a 60 0.06 0.03 o . --

1 9 10 0.06 0.03 40.
1 20 0.06 0.03 40.

[- 1 9 30 -0.06 0.03 40.
1 9 40 0.06 0.03 40.

o 9 S 0.06 0.03 40.
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.. ....... -- 7'%- -

1 9 60 0.06 0.03 40. I I
1 10 10 0.06 o.o 40.
1 10 20 0.06 0.03 .0.

.110 30 0.06 0.03 40.. . ---

1 10 40 0.06 0.03 40.
1 10 S0 0.06 0.03 40.

. . t1 60 0.06 0.03 40. -
I it 10 0.06 0.03 40.
1 11 20 0.06 0.03 40.
1 11 30 0.06 0.03 40.
I 11 40 0.06 0.03 40.
1 I o 0.06 0.03 40.

S1 11 60 0.06b 0.03 40.
1 12 t0 0.33 0.31 110.
1 12 20 0.33 ).31 256. " .-....

1 12 30 n.33 0.31 343.
1 12 40 0.33 0.31 355. " ,
1 12 50 0.33 0.31 357.

St... . . . . .. . 1260 0.33 0.31 357. "
1 13 10 0.40 0.37 374. -
t 13 20 0.40 3.37 409.
1 13 30 0.40 0.37 431.
1 13 40 0.40 0.3? 434.
1 13 50 0.40 3.37 434.

1 13 60 0.40 0.3? 434. - - - - - *

1 14 10 0.50 0.47 459.
1 14 20 0.50 0.47 513.

-1 14 30 0. 50 3.47 545.
1 14 40 0.50 o., 54.
1 14 50 0.50 0.47 550. ,

. .. .... . .. 1 14 60 0.50 0.47 550. -

1 15 10 1.27 1.24 745.
1 15 20 1.27 1.24 1156.'~~~~~~~ - -X -T 30 1.27 l.-2,; . . .. .. .. ; '" .. . .
1 15 40 1.27 1.24 1434.
I 15 50 1.27 1.24 1438.

- - - - - --.... 15 60 1.27 1.24 L438. . . . . . . . .-
1 16 10 0.47 0.44 1235. .

- -1 16 20 0.47 0.44 806.
1 16 30 0.47 0.44 550.
1 16 40 0.47 0.44 516.
1 16 50 0.47 0.44 511.

'-1 16 60 0.4.7 0.44 S1. -. -
1 17 10 0.37 0.34 486.
1 17 20 0.37 0.34 432.
1 17 30 0.37 0.34 400. " .. .
1 17 40 0.37 0.34 396. .
1 17 50 0.37 0.34 395.
1 17 60 0.37 0.34 395.
I 18 10 0.03 0.00 310.
1 16 20 0.03 0.00 143.

.- 1 18 30 0.03 0.00 138. - -
1 18 40 0.03 0.00 132.
I 18 50 0.03 0.00 12?.

4•1 -18 60 0.03 0.00 122.
1 19 10 0.03 0.00 117. l .
t 19 20 0.03 0.00 112.

... ... . . . . 1 19 30 0.03 0.00 108.
1 19 40 0.03 0.00 104.

* 19 50 0.03 0.00 100.

1 19 60 0.03 0.00 96.
1 20 10 0.03 0.00 92.
1 20 20 0.03 0.00 88.

. 120 30 0.03 0.00 85.
1 20 40 0.03 0.00 81.
1 20 50 0.03 0.00 78.
1 20 60 0.03 0.00 75. ..
1 21 10 0.03 0.00 72.

21 20 0.03 0.00 69.
1 21 30 0.03 0.00 66.
1 21 40 0.03 0.00 64.

1 21 50 0.03 0.00 61.
1 .2160 0 o3 o.00 59. - - •
1 22 10 0.03 0.00 56.
1 22 20 0.03 0.00 54.
1 22 30 0.03 0.00 52. '''-- -

1 22 40 0.03 0.00 50.
1 22 50 0.03 0.00 48.11260 0.03 0.00 46. -~-~

1 23 40 0.03 0.00 39.
1 23 50 0.03 0.00 38. I ,
1 23 60 0.03 0.00 36. ..

SUN 24.00 20.10 26291.
PEAK 6-HOUR 24-HOUR 72-HOUR rOTAL VOLUE

CFS 1438. 609. 183. 183. 26296.
. . . . . . . . INCHES 18.87 22.65 22.65 22.65

AC-Fr 302. 362. 362. 362.
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COMBINE HYOROGRAPHS

* C04ES1414G FLOW KNAPP I AND 2.-
ISTAQ ICOA4P JEC04 ITAPE JPLT JPRV [NAME

- -20 2 0 0 0 .0 1

SUM OF 2 HYDROGRAPHS At 20
4. 5. . 5. 5 . 5. 5..5..
5. 5. 5. S. 5. 5. 5. 5. 5. 5
5. S. 5. 5.5 . S. S . S. S.
-5. 5. 5. S . 5. 5. 9. Is. 23. 24. -

2S. 26. 28. 31. 34. 3?. 41. 46. 51. 56.
6. 66. 72. 77. 82. 87. 92. 8 107. 115.

123. 129. 135. 14t. 146. 50 154. 158.1 164.
*167. 173. 20?. 283. 333. 349. 366. 389. t4?. 530.

61?T 1.7168. 85L. L012. 1209. 1374. 1539. 1635. 1753.
1992. 2344. 2617. 2805. 3005. 3245. 3440. 3606. 3828. 4118. --

4364. 453S. 4603. 451,8. 4465. 4313. 4119. 3q2J5. 3644. 3348. -

3135. 2923. 2721. 25553. 2361. 2155. 1943. 1 733. 1531. 13a0.
* .123J. 1085. 945. 824. 727. 678. 644. 613. 583. 555. . -

529. 505. 482. 460. '.38. 413. 391. 311. 352. 334.

31$. 303. 289. 276.I .PEAK 6-HOJR 24-HJUR 72-HOUR TOTAL VOLU4E
CFS 4603. 2889. 877. 877. 126258.

I NCHE S . 8.43 10.23 10.23 10.23.
K-T1433. 1740. 1740. 1740.
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HYURWORAPH ROUrI%G

- - ESERVO1R ROUTING --- KNAPP POND DAM NO I W/BRUJSH
ISTAQ ICOMP IECUN ITAPE JPLT JPRF INAME

3 1 0 0 0 0 " -
- - -ROUTING*OATA

GLOSS CLOSS AVG IRES [SAME
0.0 0.0 0.0 1 0

NSTPS NSTOL LAG AMSKK x TSK STORA
i 0 0 0.0 0.0 0.0 -1.

STORAGE tq2. 205. 231. 260. 292. 325. 357. 391. 427. 0.
OUTFLOi 118. 236. 589. 969. 1549. 3011. 5669. L0081. 15933. 0.

TIME EUP STUI AVG IN EUP OUr
i 0 10 193. /#. 4.
1 0 20 192. 4. its.

1 0 30 191. 5. 105.
1 0 40 L89. 5. 93. .
1 0o50 188. S. 83.
1 0 60 187. 5. 73.
1 1 10 186. 5. 65.
1 1 20 185. 5. 58.
1 1 30 185. 5. 52.
1 1 40 184. s. 47.
1 1 50 184, 5. 42.
1 1 60 183. 5. 37.
1 2 1O 183. 5. 34.
1 z 20 182. 5. 30.
1 2 30 182. S. 27.
1 2 40 182. 5. 25.
1 i 2 50 18L. 5. 22.
1 2 60 181. 5. 20.
1 3 1o 181. 5. 18.

. .. . . . . . . . . . . . . 3 20 let. 5. 17.
1 3 30 181. 5. 16.
1 3 40 181. 5. 14.
1. 3 5o 180. 5. 13.

r 1 3 60 180. 5. 12.
1 4 10 180. 5. 11.
1 4 20 180. 5. i1.
1 4 30 18O. 5. 10.

. 1 4 40 180. 5. 9. , -
1 4 50 180. 5. 9. -
1 4 60 180. 5. 9.
1 5 10 180. 5. 8.

_...- .... -1 5 20 180. 5. . ...
I s l o. S. 7.

1 5 50 180. 5. 7.
I 560 180. 5. T.
1 6 10 180. 7. 7.
V 6 20 180. 13 . --a. ... .. . ... . --- - . . . . . - . . -.
1 6 30 180. 20. 9.

*1 6 40 180. 24. 11.
_________-- - 650 iao18. - ........ .;1.. ..... .--- ,-~--- "- _ ++'

U.1 6 60 181. 26. 14.
1 , 1o 181. 27. 16.
t 7 20 181. 29. - 17. -... ......... . 2
1 7 30 181. 32. 19.
1 7 40 141. 35. 21.

1 7 50 182. 39. 23.
1 7 60 162. 44. 25.
1 8 10 182. 48. 28.

-1 8 20 102. 53. 31. 4 ..-

1 8 30 183. 59. 34. A
.. .1 8 40 183. 64. 38.

1 850o 184. 69. 41.
1 8 60 184. 74. 45.
1 9 10 184. 79. 49.

" 1 9 20 185. 84. 53.
1 9 30 185. 89. 58.
1 9 40 186. 95. 62.
1 9 50 186. 103. 67.
1 9 60 187. 111. 72.
I to 10 188. 119. 78.

------- ... .. -1 10 10 188. 126. 83.
1 10 30 189. 132. 89.
1 10 40 189. 138. 95.
1 10 50 190. 143. 100.
1 10 60 191. 148. 106.
1 11 10 19L 1. 111

- 1 it 20 192. 156. 117. - -
1 11 30 192. 160. 122.
1 11 40 193. 163. 12?.
I t11 50 193. 166. 1I1.
I It 60 194. 168. 136.
1 12 10 195. 142.

.. . . .... ... .. 1 12 20 196. 245. 154. " -- -

1 12 30 198. 308. 172.
1 12 40 200. 341. tq2.
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1 12 50 20?. Is7. 2t1.
1 12 63 204'. 3 7. 231.
L 13 L 0 ZJ 7. .L 6. 261.
A 13 20 210. 46S. 300. -..

1 13 30 213. 574. 347.
1 13 40 217. 654. 399.
1 13 50 221. 729. 45".
1 13 60 226. 810. 516. .-.

1 14 10 231. 932. 587.
1 14 20 237. 1110. 678.
£ 14 30 245. 1291. 784.
1 14 40 253. L441. 898.
1 14 50 262. 1572. 1021.
1 14 60 210. 1694. 1166.
1 is to 279. 1813. 1318.
I is - 11520 289. 2168. 1501.
I 15 30 300. 24,0. 1903.
I 15 40 309. 2711. 228L.
I 1s s0 315. 2906. 2573.
1 15 60 321. 3127. 2832.
1 16 10 326. 3343. 3104.

. .... .............. t 16 20 330. 3523. 3409. |----
1 16 30 332. 3717. 3633.
1 16 40 335. 3973 3880.

16 50 339. 4241. 4143 -

1 16 60 341. 4449. 4366.
1 17 10 343. 4569. 4514.
1 17 20 344. 4536. 4566.
1 17 30 343. 617. -. 530.
1.17 40 342. 4389. 4427.

- L tf lu 340. ~ L. .(3
1 17 60 338. 4012. 4083.
1 18 10 335. 3775. 3859.

.1 18 20 332. 3496. 3595.
118 30 329. 3241. 3338.

1 18 40 326. 3029. 3113.
1 18 50 323. 2825. 2942. ..
1 18 60 320. 2640. 2801.
1 19 10 317. 2457. 2640.

.. . . ... . .. . . .. ...... . -1 19 20 313. Z258. 2461. " . .
1 19 30 308. 2049. 2269.
1 19 40 304. 1837. 2067.

--1 19 50 299. 1630. 1863. .
1 19 60 295. 1455. 1672.
1 20 10 291. 1305. 1527.

. . . .• . . ... 20 20 286. 1158. 1447. - ----" -.- ".-
1 20 30 281. 1015. 1354.
1 20 40 275. 884. 1253.
1 20 so 269. 776. 1150.
1 20 60 264. 703. 1os4.
1 21 10 259. 661. 973.
1-.. 21 20 255. 628. 913.
1 21 30 251. * 598. 859.
1 21 40 247. 569. so.
I 21 50 244. 542. 762.
1 21 60 240. 517. 720.
1 22 10 238. 4 493. 680.

- -..-. 22 20 235. 471. 644. ... "
1 22 30 233. 449. 61o.
1 22 40 230. 425. 578.
1 22 50 228. 402. 548. .
1 22 60 226. 381. 520. -. -.
1 23 10 224. 361. 492. ........ . .

-------. 1 23 20 222. 343. 467.
t 23 30 220. 326. 443. -'- ""|
1 2 3 40 2 19 . 311. 420. " , ' " '
1 23 50 217. 296. 399.

1 23 60 216. 283. 379. t
SUM 124656.

PEAK 6-HOUR 24-HOJR 72-HOUR TOTAL VOLUME
CFS 45b. 23Z9. ebb. d66. 124656.

INC-iES 8.25 10.10 10.10 1o.10
AC-FT 1404. 1718. 1718. 1718.

RUNOFF SUMMARY, AVERAGE FLOW

. PEAK 6-HOUR 24-HOUR 72-HOUR AREA

NYOROGRAP4 AT 1 4S02. 2687. 805. 805. 2.89
ROUTED 1J 1 4360. 2633. 785. 785. 2.89
4TYk0rR.0 ' 4 AT z 719. 304. 91. 91. 0.30
2 C0431 4ED 20 4603. 2889. 877. 677. 3.19

ROUTED 1) 3 4566. 2829. 866. 866. 3.19
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APPENDIX E

Information as Contained in the National Inventory of Dams
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